INTRODUCTION
The International Union for Conservation of Nature and Natural Resources (IUCN) defines "alien invasive species" as an alien species which becomes established in natural or seminatural ecosystems or habitat as agent of change and threatens native biological diversity. Biological invasions of alien plants present one of the most serious threats to long-term maintenance of ecosystem health and biodiversity (Westman, 1990; Tyser and Key, 1988) and pose a major threat to indigenous biological diversity. Invasive alien plants have caused extensive economic and ecological damage throughout the world. Therefore, the effects of biological invasions are increasingly being recognized for their role in degradation of biological diversity worldwide (Usher et al., 1988; D'Antonio and Vitousek, 1992) . Biological invasion may be considered as a form of biological pollution and the significant component of anthropogenic changes leading to extinction of native species (IUCN). The ecological approach to plant invasion has been mostly based on biological and ecological features promoting the invasion success of particular species (Newsome and Noble, 1986; Rejmánek, 1995) , the character and invisibility of invaded communities (Rejmánek, 1989) . Recently, both approaches are treated as complementary (Lodge, 1993;  *Corresponding author. E-mail: vijaywagh65@gmail.com.
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Hobbs and Huenneke, 1992) . The phytogeographical and floristic approaches are important for research on alien plants (McNeely et al., 2001) . A number of workers have studied and provided catalogues of the invasive alien plant species in different parts of the world (Drake et al., 1989; Williamson, 1996; Carey et al., 1996; Pyšek et al., 2012) . Alien plants have various effects on the environment and economy of non-native areas, many of the exotic plants are of economic benefit and some have severe negative impacts. Some alien species, often cultivated, may provide food, medicine, fuel or fodder to local communities (Kull et al., 2007; Roder et al., 2007) and some of them are responsible for endangerment and extinction of native species and has negative impact on crop production, forest regeneration, livestock grazing and on human health (Sharma et al., 2005; Kohli et al., 2006) . It is estimated that as many as 50% of invasive species in general can be classified as ecologically harmful, based on their actual impacts (Richardson et al., 2000) .
Over the last many decades, a number of invasive species have been introduced in India from their native areas either accidentally or deliberately as fodder crops or ornamentals. It is fueled rapidly during the last halfcentury as the globalisation of trade and industry has resulted in increased mobility of people and goods, and the associated transport of plants, animals and microorganisms around the world. Due to increasing trade and transcontinental transport, the floras of Indian subcontinent have a number of alien species from various parts of the world as evident from the studies made at different parts in India, namely, Upper Gangetic Plain (Raizada, 1935 (Raizada, , 1936 , Kodaikanal and Palani Hills (Matthew, 1969) , Kashmir Himalaya (Singh and Misri, 1974; Singh and Kachroo, 1983) , Ranchi (Maheswari and Paul, 1975) , Gangtok (Hajra and Das, 1982) , Allahabad (Sharma, 1984) , Melghat Tiger Reserve (Sawarker, 1984) , Rajasthan (Pandey and Parmar, 1994) , South Gujarat (Kshirsagar, 2005) , Doon Valley (Negi and Hajra, 2007) , Indian Himalayan Region (Sekar, 2012), Johrat, Assam (Das and Duarah, 2013) and North Eastern Uttar Pradesh (Srivastava et al., 2014) . Likewise, the western Madhya Pradesh of India is also invaded by a variety of Invasive alien plants. Without realizing the consequences, they have been introduced into the study area knowingly or unknowingly. In Western Madhya Pradesh of Jhabua district, comprehensive studies on invasive species and plant invasions are still missing. Studies on sacred grove and ethnobotany in Jhabua district were done (Jain et al., 2011; Wagh and Jain, 2010 , 2013 . In view of this, the present study attempted to focus on document of the invasive alien species in the flora of Jhabua district. This listed invasive exotic species will serve as basic information for future research towards the conservation of endemic and natural forest vegetation of Madhya Pradesh.
Study site
Jhabua is the district head-quarter, situated in western part of Madhya Pradesh and situated at 22' 47 N latitude and 71' 35 E longitude at an average altitude of 428 m above mean sea level (Figure 1 ). Total area of the district is 6,792 sq. km. The Total population of the district as per 2001 census is 13, 94,345. Most of the village habitants of Jhabua belong to tribal communities like Bheel, Bhilala and Pataya. Out of these tribes Bheel and Bhilala stand high in strength, scattered in most of the villages of the district. The Bhil tribe is one of the most important and the third largest tribe of India. In district, about 28% of the area is covered with forest whose total area is 1900 sq. km.
MATERIALS AND METHODS
Intensive floristic surveys were undertaken during 2008 -2013 in Jhabua district in the manner that each locality could be studied in each season of the year. Periodic collection of plants was made from each locality to collect the invasive plant species. The specimens were dried and pressed in the field and taken to the laboratory and herbarium was prepared according to the customary methods (Lawrence, 1951) . These plant specimens were critically studied and identified with the help of various floras and published literature (Hooker, 1822 (Hooker, , 1883 Cooke, 1901 Cooke, , 1908 Duthie, 1903 Duthie, , 1929 Gamble and Fisher, 1957; Kaushik, 1973; Oommachan, 1977; Kaushik, 1983; Maheshwari, 1963; Randhava, 1983; Deshpande and Singh, 1986; Verma et al., 1993; Lal, 1995, 1998; Kumar, 2000, 2006; Khanna et al., 2001 ). The identification was also made by referring some authentic publications and deposited in the herbarium of S.K. Jain Institute of Ethnobiology, Jiwaji University, Gwalior. Several extensive reviews were studied on invasive plant species that are available (Mooney and Drake, 1987; D'Antonio and Vitousek, 1992; Jenkins, 1999; Mooney and Hobbs, 2000; Elton, 2000; Cowie, 2001; Wasson, 2003) . The website http://www.isws.in/invasive-plants-of-india.php was also searched for information on the origin and nativity of these invaders. Some information pertaining to the nativity of the species in India has been extracted from: Raghubanshi et al. (2005) , Sujay et al. (2010) , Singh (1976) and Sinha (1976) . Invasive alien species occurring in this region were compiled based on the field observation, literature survey and discussion with local people. They were divided into three categories: naturalized, interfering and noxious. Self replacing plant populations by recruitment through seeds/ramets and capable of independent growth were categorized as naturalized. Alien and native plants which impacted agriculture adversely especially on the disturbed sites were taken as noxious. The adverse impact of noxious species was in the form of competition for space with tillage or forage crops and harbouring of pests or disease vectors, harmful to crops/native species. In addition to efficient vegetative mode of propagation, the seeds of these species are mostly wind distributed and may remain viable for several years. The species which were neither injurious nor noxious but caused profuse interference and hindrance to the growth of crop/native species over a large area by virtue of their vast numbers were taken as interfering. The invasive species are enumerated alphabetically with voucher specimen number and family in parenthesis followed by local name, life form, nativity, uses, habitat, categories and mode of introduction. 
RESULTS AND DISCUSSION
A total of 102 species of invasive aliens plants species from Jhabua district of Madhya Pradesh have been documented. These 102 alien species belonged to 80 genera under 39 families. The number of dicot alien species was 94, under 76 genera and 35 families. On the other hand, there were only 8 species of monocot aliens distributed among 4 genera under 4 families (Arecaceae, Liliaceae, Pontederiaceae and Poaceae) ( Figure 2 ). Of 39 families having alien species, Asteraceae was the most dominant (15 species) followed by Convolvulaceae (8), Amaranthaceae and Euphorbiaceae (5 species each), Poaceae (5) and Solanaceae (5) (Figure 3 ). Of these aliens, 12 species were judged as noxious, 32 species as interfering, and 58 as naturalized species (Figure 4 ). Habit wise analysis shows that 71% of species are herbs, 16% are shrubs, 8% climbers, 4% are trees and 1% liana ( Figure 5 ). The six dominant families contributed 45% of the invasive alien flora of wild vegetation of Jhabua district of western Madhya Pradesh. In the present study, however, only the wild invasive plant species were considered. Many species, recorded as invader of Jhabua ditrict, are common to whole India (Reddy, 2008) and also with whole of the Uttar Pradesh (Singh et al., 2010) , Indian Himalayan Region (Sekar, 2012) , Johrat (Das and Duarah, 2013) and North Eastern Uttar Pradesh (Srivastava et al., 2014) . Among the invasive species of Jhabua district, 63.36% are native to American continent. Other such studies vary slightly in percent share of tropical American nativity. While Das and Duarah (2013) reported 88% invaders from American nativity. Singh et al. (2010) reported 73% of invasive plant species of Uttar Pradesh, for Indian Himalayan region, Sekar (2012) also noticed 73% invaders, for North Eastern Uttar Pradesh (Srivastava et al., 2014) noticed 66% invasive alien species and Reddy (2008) noticed 58% of the invasive flora of India to be natives of American continent.
Alien species have been classified into naturalized and noxious species by various workers (Richardson et al., 2000; Wu et al., 2004; Huang et al., 2009 (Singh et al., 2010; Tripathi and Shukla, 2007; Dogra et al., 2009) . Further, some of these species are known to be highly allergic, causing diseases in human beings (Saxena, 1991; Tripathi, 1999) . Since they are rarely palatable, their dominance drastically reduces the number of grazers by way of reducing the carrying capacity of the pasture and wasteland (Sawarker, 1984) . D. innoxia and Datura stramonium are serious threat to the native species of the region and are known to cause delay in seedling growth of neighbouring plants (Sood et al., 2011) . L. leucocephala alters the natural growth of native plants because not only it obstructs plenty of sunlight to reach surface layer but also its allelopathic exudates cause retardation in seedling growth of neighbouring plants (Chou, 1980) . Many invasive species tend to respond to temporarily nutrient enriched soil substrata and grow quickly cover the gaps in disturbed forests. They can destroy arable soil, negatively affect the growth of orchard, and could also supplant grasses in pasture, excreting a toxic volatile that prevents grazing (Saxena, 1991) . The noxious plants are present in agricultural field as well as in the disturbed sites, their overgrowth results into the yield of the crop and so as economy of the farmers. The interfering invasive plants creat a diturbace and hinderance in agriculture field and in the forest undergrowth. Their number is increasing very fastly by replacing the native flora. This is the alarming condition for the conservation of local floristic diversity.
The herbaceous invasive plant species were recorded as the dominant invasive flora (71%) of Jhabua district. The greater viability and tolerance to harsh conditions could result in the preponderance of herbs across the region. Invasive species of Asteraceae exhibited a much higher reproductive capacity than those of other families. This high reproductive potential is achieved by partitioning of reproductive capital into a large number of propagules that are minute, light and wind dispersed (Saxena and Ramakrishnan, 1982) . Various other workers have also reported the dominance of Asteraceae among invasive alien species. Rao and Murugan (2006) found that the Asteraceae is dominating family in alien flora of India, in Uttar Pradesh (Singh et al., 2010) , in Indian Himalayan region (Sekar, 2012) , in Johrat, Assam Das and Duarah (2013) and in North eastern Uttar Pradesh (Srivastava et al., 2014) . Conolvulaceae is the second largest family in the study area because the area contents most of the open and thickets types of forest and this is the congeal habitat for the growth of climbers including the members of the family convolvulaceae. Monocots are present in the wetland or marshy type of habitat but the present area is under semi-arid zones of India therefore, there represenatation is least in the study area.
Only 16 species namely, Ageratum conyzoides, Catharanthus pusillus, Celosia argentea, Chenopodium album, Duranta repens, Eichhornia crassipes, Impatiens balsamina, Ipomoea eriocarpa, Ipomoea quamoclit, Lantana camera, Leucena leucocephala, Mirabilis jalapa, Passiflora foetida, Portulaca oleracea, Prosopis julliflora
and Synadenium grantii are seem to have been introduced deliberately; the rest of them unintentionally through trade exchange including grain import. A total of 15 different geographic regions in terms of nativity are recorded in the present study. About 54.45% of invasive species were most abundant in wastelands, while cultivated fields, road sides, river beds, forest/forest edges, aquatic, parasites were favored by 19, 18, 5, 7, 2 and 2% respectively. Many of the invasive species are of economic benefit also about 62 species listed in Table 1 are reported to be used by locals for medicinal purposes. (Singh et al., 2010) .
Conclusion
Alien species are non-native or exotic organisms that occur outside their natural adapted ranges and have dispersal potential (McGeoch et al., 2010) . These invasive species are widely distributed in all kinds of ecosystems throughout the world and include all categories of living organisms. Nevertheless, plants, mammals and insects comprise the most common types of invasive alien species in terrestrial environments . Many alien plant species support our farming and forestry systems in a big way. However, some of these aliens become invasive when they are introduced deliberately or unintentionally outside their natural habitats into new areas where they express the capability to establish, invade and out compete native species (Sujay et al., 2010 ). An important requirement for successful colonization of invaders is open habitat with reduced competition. Generally, the microsites created by grazing may be occupied by invader species (Singh, 1976; Sinha, 1976; Sawarker, 1984) . The invaders usually dominate the highly disturbed and man-made landscapes. So far, no ready hand catalogue of invasive species is available for this region. The present catalogue of invasive exotic species is likely to serve as basic information for future research towards conservation of native plant species of the region. The invasive species cause loss of biodiversity including species extinctions, and changes in hydrology and ecosystem function. Differences between native and exotic plant species in their requirements and modes of resource acquisition and consumption may cause a change in soil structure, its profile, decomposition, nutrient content of soil, moisture availability, etc. Invasive species are thus a serious hindrance to conservation and sustainable use of biodiversity, with significant undesirable impacts on the goods and services provided by ecosystems. Biological invasions now operate on a global scale and will undergo rapid increase in this century due to interaction with other changes such as increasing globalization of markets, rise in global trade, travel and Wagh and Ashok 235 tourism. For effective management of invasive species, knowledge about their ecology, morphology, phenology, reproductive biology, physiology and phytochemistry is essential . Monitoring of invasion can be done through qualitative approach like species inventory (seasonally) and quantitative approach using phytosociological methods and mapping using ground based methods (via map overlays or GPS), remotely-sensed images (aerial photos, high resolution multi-spectral digital data). Plant invasions in the new areas alter indigenous community composition, deplete species diversity, affect ecosystem process, and thus cause huge economic and ecological imbalance. A quick inventory and plant identification network are, therefore, needed for early detection and reporting of noxious and naturalized weeds in order to control the spread of invasive plant species. A better planning is needed for early detection and reporting of infestations of spread of new and naturalized weeds by creation of plant detection network in Jhabua district of Madhya Pradesh by establishing communication links between taxonomists, ecologists and land managers to monitor and control.
